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The Verona Well Field is locatej ap!'roximat.ely l/2 mile northeast of Battle ~r~ .. k, 
Calhoun County, Michigan. The weli field consists of three wells west of Battle Creek 
River and 27 wells, with a major pumping/water treatment scation, east of the ~~r. 
The Veron< Well Field provide5 potable water to 35,000 residents of Battle Cre~, and 
part or all of the wate~ supply req~irements for two major food processing industries 
and a variety of other commercial and industrial estaolishments. In 1981, county 
health officials ,tiscovered that water from the Verona Well Field was contaminated with 
volatile hydrocarbons. The Michigan Depar~nt of Natural Resources investigated 
potential sources of the contamination, and identified the Thomas Solvent Company facil 
i ties, the Grand Truck marshaling yard, and the Raymond Hoad Landfill as possible 
sources of the volatile hydrocarbons. 

An IRM was ~igned in May 1984 that provided for the installation of in~erceptor 
wells and air stripping to pr£vent further deterioration of the well field. This 
second remedial action is a source cvntrol measure that includes construction of a 
ground w~ter extraction well syste~ to contain and coJlect contaminated ground water 
in the vicinity of the Thomas Solvent Company's Raymond Road facility. Contaminated I 
ground water will be pumped to the existing Verona Well Field air stripper for treatment 
In addition, air extraction wells will be installed to enhance the volatilizatjon of tha 
VOCs from the contaminated soils. The next operable unit will address source control 
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Vero~~ Well Field, HI 

at the Thomas Solvent Annex and the Grand Truck marshaling yard. Total 

C3pital cost for the selected remedial alternative is estin~ted to be 

$1,660,000 with O&H cost~ approxi~ately SSO,OOO for the first two years 

of operation and $46,000 for each year thereafter. 
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S1te Verona Well Fteld 

RECORD OF OrCJSJON 
REMEDIAL ACTION SELECTION 

- Battle Cr-eek, Caltaoua County, Michigan 

Documents Reviewed 

3' I ' 

This decision is based on the flilo~ing documents descr-ibing the analysis of 
cost-effectiveness of remedial action alternatives for the sour-ce con:rol 
oper-able unit at the Thomas Solvant Company Raymond Road facility. 

- Phased Feasibility Study, Verona Well Field, Battle Creek. Michigan 
U.S. EPA, June 17, 1985 

- Technical Memorandum. Phase II Water Quality Sampling, Verona Well 
Field, Battle Creek, Michigan. u.s. EPA. May 17. 1985 

- Technical Memorandum. Phase II Drilling and Sofl Sampling, Verona 
Well Field, Battle Creelt, Michigan, II.S. EPA, May 17. 1985 

- S~ary of Remedial Alternative Selection 

- Responsiveness Summary 

-Memorandum from Steve Rothblatt, Chief, Air and Radiation Branch to 
Richard Bartelt, Chief, Emergency and Remedial Response Branch 

- Memorandum from Robert 8. Schaefer, Regional Counsel 1nd Bastl G. 
Constantelos, Director. Waste Management Oiviston to Yaldas v. 
Adam«us, Regional Administrator 

Letter from Richard A. Johns. Chief, Mfchfgan Department of Natural 
Resources, Ground Water Quality Otvtston to u.s. EPA 

- Memorandum from Jack Kr1tzmeyer, Remedial Project ~anager, Waste 
Management Division to File 

Description of Selected R~dy 

Construct 1 ground water extraction well system to contain and collect 
contamtnated·ground water tn the vfcinfty of the Thomas Solvent Company's 
Rayman~ Road facfltty. Contaminated ground water wtll be pumoed to the 
existing Verona Well Field 1tr stripper for treatment. In conjunction with 
the pump and treat system, atr extraction wells wtll be installed to enhance 
the volatilization of the YOCs from the contaminated soils. 

Declarations 

Consistent with the C~~rehensive Environmental Rtsponse Compensation and 
Liability Act of 1980, and the National Contingency Plan (40 CFR Part 300). 
I have determined that installation of a ground water pumping system. 1nd 
t1r extraction wells ts a cost-effective remedial action and provides 
adequate protection of publtc health, welfare end the envtronment. The 
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Stat~ of Htchtga~ has been consult~d and ~r~es wfth th~ 1pprov~d rtmedy. 
Jn addition. the tction will r~qutr~ future op~ratton and mafnt~nance 
tctivities to ensure the tontinu~d effectiveness of the r~dy. Th~s~ 
activities will be consider~d part of the approved action and eligible 
for Trust hf'ld 111oni~s for a period not to exceed 1 year. 

I have determined that the action betn1 taken ts consistent with p~nma
nent remedy at the site. and ts a~pr~Jriate when balanced against the 
nai laD111ty of Trust" Fund montes for use at other sttes. 

Additional feasibllity studies at the Verona Well Field sia will be com· 
pleted in a series of operable units. If additional remedial action(s) 
are determined to be necessary. a Record of Oectsi~n wtll b~ pr~pared for 
approval of the future r~,.dtal octton(s). ~ 

~zhs. Jv/Jf 



txecuttve Summary 

Thts RecQrd of Oectston (ROO) d~sr.rtbes th~ selection of th~ remedial 
alternative to address the env1ror.mental threats presented by the contami
nation located at tne Raymond Road fac1ltty of the Tn~s Solvent Company 
near 8att1~ Creek, Mich1gan. Response activities at tne Ray~ond Road 
faciHty reprnent a single operable una in a complex situation involving 
two additional grJur.d ~ater pluMes that comingle wtth the one ortg~nating 
at the Raymcnd Rvad facility. 

The remedial alternative ~~iected through tnis ROO •ddresses two discrett 
•nvtronmental proble~s at the Raymond Road facility: the contaMinated 
ground water piume and soil conta~inatton. As proposed fn this ROO, t~e 
remedial alternat~ve selectee for the grou~d water ts 1 pump and treatnent 
syst~ that would ex:ract 400 gallons per minute of contaminated ground 
water which would be treated in 1 ore-existing atr stripping facility and 
released to the Battle Cree• Rfver. It ts anttctpated that. thts pumping 
program will r~ove 681 of all the volatile contaminant mass contain~~ fn 
the ~round water after 3 years operation. The cost of this system will be 
approximately S1,400,000. 

The alternative selected to r~~~~edy th~ cont~t~~inated soils f~·•nd o•• the 
Ra~ond Road facility is in-place treat~nt of these soils ..• rough enhance~ 
volatilization. This alternative has had limited use 1n past applications 
and can be ctasstfted as •innovative technology•. Enhanced volatilization 
essentially consists of the placement of several wells dfrectly into tt:e
contaminated sotls. They are then connected to • vacu~ pump which draws 
atr through the soils. Tne air is captured and treetad to remove the 
volatiles. The esti~ated cost of this system is ~413,000 tnd is expected 
to result tn complete rlmeval of the volatile conta~tnant ~ss from the 
soils in six months to~ year. 
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S~ry of R~~ial Alt~rnatiw~ Selection 

Y~rnna Well Fi!l~ 
Th~as Solvent Ra~nd Road 

Operable Unit 

lhe Verona Well f1e,d 1s locate~ aporox1~at~1y 1/2 ~11e nort~east of ~attle 
Cr~k. Calhou~ County, ~ic~fgan (see rfgure ll. The well fie11 fnco~oorates 
property on both sides of the 9attle Creek Rfver. The area nnrth and !ast 
of the well field is essentially rural. Land use to the sout~ and w~st 1s 
11gt.t to heavy industrial, with 1 residential area dfr-ectly south, and t~e 
Gran1 Trunk W~stern Railroad (~rand Trunk} •arshalfna yard adjoi~fng the 
w~ll field on the east. 

The well fielt:t consists of three wells west of the Battle Creelc River (fn 
Bailey Park), and Z7 wells, wit~ a major punoinq/water tre!t~nt station, 
east of th~ river (see ftg~re 2 for well p1ac~~nt). T~t Marshall sa~1\tone 
formatfOfl h the pri ncfpal aquHer for the well field. Water transl'li ssfon 
throug~ the ~arshall fo~atfon occurs primarily through fractures fn the 
san1stone of the fermatfon. 

Tht Verona Well Fi~ld provides potahle water to Js,noo residents of qlttle 
Creek, and part or all of the water supply requ1re~nts for two ~jor food_ 
processing fndu!trfes and 1 variety of other c~rctal a~d t~dustrfat 
esta~ltsh~nts. A revfew of the ~nthly pu~fn~ data for the last ~o 
y~ars indicates that the City requfre~ an averaftl supoly of water equal to 
aooroxfmately 10 MGO (~itlfon qatlons/dayl with additional suoo11ts needed 
to "'tet a peak dt1111nd eaua111ng l'l ~D. 

S i te His tory 

Durf"g August 1981, while conducting routin~ t~stfng of ~r1vate wate~ 
supplfes, the Calt'l~un County Hea1th Oepa~t~nt discovered that t.-.e water 
suooly fr~ t"e Verona W~ll Field was s11qhtly contaminated wft.-. volatile 
organic c~ounds (VOCsl, Followuo testing by the Calhoun County Health 
O~ar~nt and th~ Michigan Department of Publtc Health (~PH) revealed 
that ten of the Ctty's 30 welts contafne~ detectable levels n# volatile 
co~ounds. ·The ~PH then began wee~ly sampling of th~ well .• tld. 

During that same ~eriod, the~~ began sampling private residential w~lls 
in the area to the south of the well field. To date, aoproxi~tely ~0 
private wells ~ave been found to contain varying concentrations of rontami
nants. ~~veral ~f tht private wells ha~t total VOC conta~tnation levels on 
the order of 1 ,nr,o ug/1 (lilt C"ogra~s p~r 1f ter, or parts per b111f O!t h the 
private well wfth the highest reported level l\o1tf ;. dfc~.loroet.-.yler:e C0'1Ctnt
ratfon of J,GOO ~g/1. Because of the threat posed by the private well 
contar.~frtatfon, £PA f"''lelltfntelt 1 hottl!ti water prograM for the artt f"esfdents, 
during t~e tf~ a watt~ supply systpm was being constructed to provide ~tty 
water to the affected •rea. The syst~ was completed in ~~c~btr 19~3. and 
the EPA's bott~ed water progra~ was dfsc~ntinued. 
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T~e ve~ona Well ~tel~ was lfst'1 as a ~atfonal O~fo~ftfes List sfte fn July 
l<IBZ (Grouo Cl. Sfnct the~ sev~~al stu~tes. tnvesttQattons and acttvfties 
have bten conrtuct~1 fn tht ~~~~. 

Tht '4ichigan Ot'part"'t"nt of lilatural ll~so•Jrc,.s (1140~~) invtstigat~d ooV"'tfal 
s~urcts of the conttminJtion, and f~entif1td the Th~!S Solvtnt C~any 
hc11Hits, t~'~t' r;ra.,tl "run)( 111arsha1inq y,.,.1, ar:r1 tht' Qay1110nl1 ~oad ltnMtll 
•~ ~ossi~lt sources of th~ volttfle hydroca~on~. Tht EPA Technical 
Assistanc~ ~,~~ (T~Tl ''"1uctt'~ a qroun1 water survty lj~rfnq tne soring of 
19.11?, and fu rthtr cMc 1 u lie'! t~a t the source of conta"'i nat f "ln was "'OS t 
lftely 1n t~e vfcfnitv of t~e ThOMas Solvent factlttfes. The ll.S. r,eoloqtcal 
su~vey (tiSGS) fnftlatt?d a hydrologte~l fnvtstfgatfon under cont,.act with 
the City of ~attle Cree~ tn }Q~2. The study e•a~fne~ tht ~toloqy and 
ground water flow patterns in t~e vicinity of the Verona Well ~feld. The 
USGS h•s prepared a groun~ wat~r flow model (1Q8S) to evaluate the effects 
of pu"".:)fnq Verona wells on ground watt~ flow. The U.S. Envf,.on~~tt"'tll 
Protection Agency (£Dl) beqan Dhase t of a r~~fal tnwestfgatfon (RI) fn 
Hove~ber 1Qq3. The ouroose of the~! was to fdent1fy th~ sou~c~s of c~nta~f
natton to the w~ll ft~·~. 

Bv January 1984, all but sh of the Cfty's 30 water suoply wells in the 
ve~ona Wtll Ff!l~ were conta~fn4tet1 with VO~s from t~e edvancfng groand 
••ttr plu~. Under thes~ con~f!fons, it was apoarent that there would not 
be 1 sufffcf~nt suooly of unconta~fnate~ water to ~t the City's p~ak 
der.~and fn tht su""'fr of 1981. In response, EPA inithted 1 focust1 fent
b11 ity study (FFS) fn ~tbr-uary 19:34 to a'ddress the wate,. suoply probleM, -
whflt the ,.~dial investigation nn the sourcts of conta~inatton procee~ed. 

T~e FFS resulted in a Qecord-of-ntcfsfon by Region v, EPA in May 14q4 that 
,.ec~nded the fnstallatf?n of tht'te new water suooly production wells. 
a~d the use of selecte~ e1isttng Verona wells to fo~ a blocking well syste~ 
t~ halt the soread of co~ta~ination to th~ northernmost verona wells. The 
purQ~ wat~r frOII'I th~ blocking .,~lls would be treatelt by Itt at,. strtoPtr to 
bt' const~ucte~ at the well field. 

Th! hloctfng w!lls wert start!d u" f~dfately fn ~av 198C, with tf"''o~ary 
carbon adso~tf~ beds providing treat~nt until the afr striuper could be 
constructed. r.onstruction of the afr strfootr was c~'eted fn AuQust 19R4. 
Since operation of the barrier wells began 1n ~ay 19R4, the advance of the 
conta~tnant plulllt further tnto the well fieltt has been halt~d. The City 
cur•ently can provide 22 "«iO of ur•conta~fnat!" water frO!" e:chtinq and new 
wells. Thfs a~unt ts suf#fctent t~ ~•t the olak de~and of lq Mr,n. In 
ft; Reco~d-of-D~cfsfo~. EPA dttermfntd t~at the ~prrfer syste~ s~ould be 
~intafned for a p~,.fod of five years. T~fs ~ans the Cfty wf11 havt 
adtQuat~ suoplfts of ~nconta~inate~ water to ~~tttt tstaolfshtd ~~~~~d. until 
tnt tf~ that 'tnal remedial Me~sures are fmple~ntt~. 
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The ~sults of th~ Dhase I ~dtal in-rstigatton we~e publishr~ in trc~ntcal 
~ran~u~ tn Mov~er lqS4. The results conft~d that the Thomas ~olvent 
facilities were ~~j~r sourc~s ~f g~0un1 water co~ta~f~!tio~. and also. 
t~~tiff~d an unll:~oo..n souret of oerct-t~o,.oetl'lylel'lt' (PCEl frOI"' 1 location 
east of the well field. 

Ohase II of EP4's r~~i~l fnvesttqatton was in1t1ated fn July 1q94 to 
characterize 1~ oreat~r detail the elttnt of v~c cont~mination at the 
Th~s Solvent faci11ties. ~~~to \~v·~t 4 ;!~e the source of the ea~tern 
p 1 Ul'le of PC£. 

I" rettruary 1095, EDA ~te1"1111 ed that source ( onti"'', Measu,.es at th~ Verona 
Well Field site shoul1 be carried out in srparate opera~le units. T~is 
decision .. as cons{stent .. tth the Natio·.al Conti~'~~ncy o1an (MC~) rev1s•ilns 
propcs~d F~~ruary 12, 1Q~~. ~ich s~~te that oprrable units can anrl should 
beafn befor~ selection of a ftnal r~~1al action, if thry are cost-effective 
and con~ist~n~ wfth a ne~nent re~dy (40 CFR 300.~8(d)(3)]. 

Source control at the ThO"as Qa~nd Qoad facility was fdenttffed a5 the 
ftr~t oo~rable unft that should be conducted at th~ verona Well Field site. 
This operable untt •as selecte~ first ~ecause of the relative ~gntt~~e of 
conta~1naton at the ~~~d 1oad facility. 

Th~ grounrt water beneat~ and sur~~Jn~fnq t~e Th~as ~~~nd -oad facility 
is cont•~;nate~ at levels exceeding 100,000 pob V~s. This is app~ox1~attly 
100 ti~s mort conc~ntrat~ than leve,s in t~t ~jority of the plu~. ~ 
seoa~ate organic phase liQUid has also be~n obser-ed at one locat~on on the 
T~s ~a~nd Road property. 

T~• ThO"as Solvent C~any ope~atio"s at t~e ~a~nd Aoad facility consisted 
o' the packa1ing an~ distrfhution of lfq••id solvent c~rcial p~o~cts, as 
opposed to 11qui~ .. astes, .. tth the e•ceotfon of •inor 1-o~nts of reclaf~~ 
ac~!one. ConseQue~tly, as t~e o..n~r/ooerato~ Th~s Solvents ts considered 
the only potentially r"esponstt>lt part; for the contar11fna!!on at the ~a_.,"ond 
qoad facf11ty. The qene~ators of t~e reclai~d acetone haultd by Th~s 
are un~nown, and stnc! thfs actfvfty reprrsente~ a ~fnor portion of Th~as 
Solvent ~usfn•ss (less than 5,), tnforcenent effo~ts have been directed at 
Th~s as owner/o~erator. 

On Ao~il ~. lq&•. Th~as Solvent CO"Pany ffltd 1 vol~nta~ petition under 
Chapter 11 of the Btnlt ruptcy Code 1 n the Ran\ ruptcy Court for the Wnte•·n 
Oistr"fct of "fchtgan. That pr~ceedinq ts still pendi~g. hut holds 1ft,lt 
ponibfHty f\Jr a,y ~uhstlntfal recover." of funds Or" for any stgnfficant 
contribution tt\ any settlttRent of tl'l1s ~~atter. I" the bankruotcy action 
there are four prtmary ~llil!llnts: U.S. EP•, the State of r~.:Mga,, and two 
sepa~ate g~ouos of loctl ~sidfnts who are chfmfn·~ vadous injuries. In 
the agq,.egate, the claht·.> ag .. •nst the estate o• the hanl(rupt aMunt to well 
over SIO~.ooo,ooo.nn. ana the assets that ~ave been inclu1ed tn the estat~ 
a"''\\nt.= to leH than s•o-; ,1')'>0 .00 Th~ ba~lt ruot has ceased all ooeratic;!"'s at 
t.,e Ray110nd Jtoad hc:l~:y, 1ntt apart '"01"• tht' possi~tltty of a sl'\all "''ne
tary rtcove~y. ft fs al~st cer~•*" that Th~as Solv~"t C~pany ~ill ~a~e 
no sf gnf'tc.nt contribution to a"y s'ttl~nt of tf\fs l'llttf~. 

5 
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_Cur_rent_ Sf te Status 

The Thomas Raymond Road fac11tty consists of ~n office. garage. warehouse, 
loadfny docks, and Z1 unaerground storage tanks. Figure 3 shows the loca
tion of tanks. buildings and property boundaries. The facflfty was used 
for the storage. transfer and packagin~ of chlorinated and nonchlorinated 
!Olvents. 

Ground water monitorin~ wells and borings were installed during the sit~ 
investigations at the location; shown in Figure 4. Measurements of the 
levels of soil and water contamination are availiole for these well 
lncations. In the discussion that follows, well locations will refer to 
the wells designated on Figure 4. 

Besides the undergrounu tanks, solvents were handled on the site at four 
main locations. These locations are listed below: 

• Within the tank truck loading/unloading area. Well B-14 
~as installed in this area. 

• Within the warehous~ where drums were filled using the 
feed lines from each of tte underground tanks. 

• At the south dock where filled drums were stored for 
loading onto sem.i -trailers. Bcrtngs B-11 and B-12 were 
located near the loading areas. · 

• At the east dock where drums were occasionally stacked. 

As shown in Figure 3, the chlorinated solvent tanks (ta~ks 6, 1 and 8) are 
located north of the warehouse in the vicinity of Well 8-17. Trichloro
ethylene, PCE, and 1,1,1-TCA were stored in these tanks. These compounds 
and their •breakdown productsM have been found in the Verona Well Field. 

The a4uifer 1n the a~ea of the Verona Well Field consists of two units: 
a shallow sand and gravel deposit overlying the ~andstone bedrock of the 
Marshall Formation. The Verona Well Field is devel~ped in the bedrock. 
Based on hy~r~ulic conductivity tests of the sand and the bedrock, there 
does not appear to be a significant conductivity barrier between the two 
units. Therefore, the two units are considered to be tn direct hydraulic 
connection, and contaminants are free to pass from one untt to the other. 
The contaminants have migrated from the sand and gravel at the Thomas 
Raymond Road facility into the bedrock wfthtn the well field. At the 
Thomas Raymond Road property, the sand and gravel deposits vary from 13 
feet to a maximum of 45 feet at Well B-18. The ground water is estimated 
to flow at 1-2 ft./day across the property to the northwest. 

During the RI soil samples from thL unsaturated zone were obtained from 
borfngs"B-11 through 8-18. The vertical distribution of total VOCs is 
shown in Figure 5. The cross~section on Figure 5 encircles the warehouse 
and dock area where solvents were mainly i'andled o" the property (see the 
lower ri yht corner of Figure 5 for detatl). Th~ unsaturated zone soil 
contamination at ~ell 8-14 fs relatively un~fo~ throughout thP depth o' 
the ·•nsaturated zone. The same is true for contamination at Boring B-13, 
and 1r general at Borings 8-12. 8-15, and 8·16. 

6 
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Thfs tyoe of contaminant dfstrfbution would be likely to result fr~ spillage 
durin~ surface han~lin9 of solvents on an~ around t~e dock area. T~e soil 
conta"fnation fs much less at borings B-17 and B-18 which are fn the under
ground tank area. where solvents were not handled at the surface. tn t~is 
area. leakaqe fr~ the tanks woulrl be e~pected to move ~frectly to the 
g:-ound water. 

Each of the 21 underground tanks were tested for leaks in March 1q~4 by the 
Th~as Solvent co~pany. As ~art of the leak testing eac~ tank was fille~ 
wfth mineral spirits after the tanks had been ~tied as specified in the 
Preliminary Injunction against Tho~as Sol-lent issued on l='e'lruary 23. 19~4. 
by the Calhoun County Circuit Court. Nine of the 21 tanks ha1 a ~u•Jrable 
loss rate (>0.05 gallons/hr). The test results are given fn Table 1. 

Tank Nul'!ber 

1 
2 
s 
6 
8 

11 
16 
1~ 
20 

Table 1 

UNDERGRO~O TAJ4K li=:AKAGE RATES 

Contents• 

Hexane 
Ethyl acetate 
Toluene 
Trichlorethylene 
1,1,1 Trichlorethane 
fltethanol 
Actf ve Thinner 
1300 fltfneral Spfrfts 
Diesel Fuel 

Lealt'lqe ~ate 
(gal/hr) 

o.~5fi 
0.179 
0.073 
0.01)7 
0.232 
0.069 
0.066 
0.0~6 
0.181 

•Reflects tank cont~nts at tf~ of testing. Hay not agree with 
contents shown on Figure 3. 

A contour mao of the con:entration of total VOCs fn the unsaturated zone 
soils fs shown fn Figure 6. The total mass of VOCs within the 10-ppb 
contour line fs approximately 1700 pounds. The total mass of vocs outside 
of that r&ntour fs only one pound. Consequently, the overwhelminQ majority 
of the total vncs in the unsaturated zone (16Q9 of 1700 pounds) is locat!d 
tn 1 relatfve1y confined area defined by th~ 10-ppb contour lfne. 

A Map of the total VOC ~onc~ntratfon fn the qround wat~r fn the vicinity of 
the Tho~as Raymond Road facility fs shown fn Figure 7. T~e hfghe~t observed 
ground water concentration h~s ~een at Well 8-18, w~fch then follows ground 
water flow to th• n~rt~west towards Well W-1~. The peak in ground water 
concen~ratfof1 (at W~ll B-19) does not coincide with the p~ak tn the unsatu
rated JOne sof~ contamfnatfon. whfch was between borings B-13 a~d 8-t~. 
Thts h because of the ~iffere·nt sources of contamination fn the area. 
Contamination beb~!n 8-13 and 8-1~ is frr-..1'1 solvents spilled at t~e surface. 
which hav~ then ~f~rated through t~e unsaturated zone to the wat~r table. 
Th~ sourc~ of conta"'i nat1 on to the ground water at Well B·1A fs fr0111 1 ealcage 
from the underground tanks, and also ~1grat1on ~rOM the upgrad1ent so•· ces. 
such as 8-14. 
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The vertical exter•t of ground water contamination ts shown by the concen
tration contours for 1,2-DCE in Figure B. The highest concentration ts 
w!t~in t~e sand 1nd gravel at B-18. Downyradient of well W-16, the plume 
drops tnto the bedrock, and the concentration 1n the sand and gravel 
untt decrec1ses. 

The estimated mass of contamtnanB tn the ground water is ghen in Table 2. 

Taole 2 
Mass of VOCs ;n Ground Water 

Southern Plume (Saturated Zone) 

Raymond Road Facility Property 
(Saturated Zone) 

Raymond Road Fac11tty Vicinity 
(Saturated lone) 

5,700 lbs. 

440 lb!>. 

3,900 lbs. 

A separate organtc-phase liqutd has also been observed at Well B-18. Thts 
organic phase co~sists of up to 10-20 percent c~lorinated solvents. 
Accu~ulation of thts organtc phase has been ltmtted prtmartly to B-18, 
which has been pu~ped several times to recover the solvent layer. The 
source of the organic-phase ltquid appears to be a htghly concentrated 
suspension tn tne upper portion of the saturated zone. 

The compounds that have been detected at the Thomas Raymond Road factlity 
d~rtny the stte 1nvest1gattons are listed below. 

Chlorinated Hydrocarbons 

Methy~ene chloride 
Chloroform 

Table 3 

Carbon tetrachloride 
1,2-Dtchloroetnane (1,2-0 ~~ 
1,},1-Trtchloroetnane (1,1,1-TCA) 
Vinyl chloride 
1,1-Dtchloroethylene {1,1-0CE) 
trans--1,2-Dt ctt 1 oroethyl ene ( t-1,2-DCE) 
Trtc~lororthylene (TCE) 
Tet~acttloroethylene, comMOnly called perchloroethylene (PCE) 

Aromatics 

Benzene 
~Toluene 

Xylene 
Ethyl Benzene 
Napthalene 
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let ones 

Au tone 
Methyl ~thyl ketone (MEK} 
Met~yl 1sc~~ty1 ~etone (M18K) 

Of the con~am1nants fo~nd at the site, the chlorinated hydrocarbons are the 
111ost env1ronr:.;ntally s1ynH1cant. They a,.e very motile, and are slow to 
degrade when they are in so1l or yround water. This accounts for t~e w1de 
e•tent of the chlorinated hydroca,.bon plune. Several of the chlo,-Lated 
hydrocarbons are known or s•,spl!cted car~,.1no~ens. 

Like the chlorinated hydro,arbons the aromatic compounds arP. mobile, 
but they are ~re biOdegradable. Consequently, there has been ltm1tet. 
•fyration of aromatics from the sf~e because the c·~pounds are d~graa~d as 
they m1grJte from t~e source. Benzene ts the only aromatic that ts known 
to be a carcinogen. 

The ketones are very mobile. but they also biodegrade rapidly and •re 
~elati~ely non-t~~ic. 

Enforcement 

Current ~tate and Federal enforcement actt~tttes are focused or. two 1dent1-
ffed potentially re~ponsible parties fPRP's): Thomas Solvent Company and 
G~and Trunk Ra11 Road. Both PRP's declined to cond·Jct the RI/FS 1n April ~ 
1983. and both declined, fn Aprfl 1984. to •Jn~ertake the i~d•ate rei"'val 
actton at tl'.e Verona Well Fteld (tr.stalht1on of 1 t""t)orary r»urge system). 
Spectftc idmtnhtrtthe ac•1ons to force PRPs to ptrfo,.,. the 1ntthl remedial 
Measures wert not t1ken becau~• the nature of the pr~bl~ at the well field 
dictated that EPA act quick~y. 

In February 1984, '!hortas Solvent Comp•ny was ordered ty EIH. through a 
unilateral section 106 CERCLA Adm1~1strlt1vc Order to purge 1 separate 
organic phase 11qu1d from ground water beneath t~e Company's ~tn ra~fltty 
at Raymond Road. Thomas complied wtth the Order and purged ~00 ga~lons of 
contaminated water. 

Th~ layer of contamination w1s not wide s~reao, but ·~ertOdtc purging ts 
required, a~d was continued by Thomas unttl March, 1985• The buildup of 
thfs organtc pha~e liquid (greater tha~ 1.0 foot) has been ltmtted to 1 
st~gle well {B-18) on the property except for one obiervatfon fn February 
1985. when about 3 f~t was observed in a ~nttorfng well located a~pro•t
•ately 20 f~et west (dfrectfon of Verona Well Fteld) of ~11 8-18. It was 
tnfs observation, tn part, that has caused Initial State and Federal snurce 
control actions to focus on the T~omas Solven .. Raymond Road factlfty. 

In January 1984, the "ichfgan AttorntJ General filed a c:vtl complaint in 
Stat~ court for fnjunctfve retfef against Thomas to clean up soft and 
ground water conta~tnatton at both Thomas facflftfes upqradient of Verona 
Well Fteld. An order has been entered tn tha~ proceeding in favor of the 
State, and Thomas sub~equently filed 1 Chapter 11 petftfon und~r the 
Bankruptcy Code placing the Company's viability ~~ a responsible party in 
question. 
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EPA has filed a claim in the conttnutng bankruptcy proceeding for costs 
incurred fer rt~dtal action at the Verona Well field. 

Grand T.-unk 1s the lando11mer of the Thonas Annex, and owner/operator of a 
•arshJliny yard east of the well field. Data obtJined d~rJng th~ re~dial 
investigation icas positively tdentHud one area •Hnfn the ~~arshaling yard 
lS a source of contaminants that are migratin~ to the Verona Well Field. 
Two otner areas wtthin the marsnaJtng yard were tentattveJy tdenttfted as 
potential sou~ces of contaminants to the well field, but ~~n1tJr1ng ~lls 
have nnt y~t been tnstalled to verify these areas as sources. 

EPA nas pr~~ared 1. work plan for additional remedial tnvestfgatJon activities 
thlt the Agency believes Ire necessary to fully identify 1nd cnaractertzt 
the sources o' contamination whi'n e•ist at the marshaling yard. Discussions 
~t~l be •nitiated with brand Trunk to determine ~ts interest tn performing 
tne investigations outlined in the w~rk plan. 

Curing the tnttfG1 stage of tnts phased feastbflity study (PFS), potential 
remedidl tech~oloyies ~r! screened according to the followiny factors: 
1) suftabtlity for st~e condttfons and contamtnant characteristics; 
2) effectiveness nf ac~ieva~le cleanup or c~ntrol; 3) level of demonstrated 
perform.nce under similar 'ond1ttons; and 4) relative cost. 

The purpose of technoloyy screeniny was to assemble potential ~dial 
•cttc~ allernattves tnat would oeet the objectives of thts operable unit, 
namely: 

• To ~~move. contain, or destr~y conttmt~ants 1n tht unsaturated· 
zone soils on the Th~as Raymond Road prope~ty, and 

• To remove contaminants from, and mtn1•tze continued •tgratton of 
contaminants from tne highly contaminated ground water surrounding 
the stte. 

After the screening, six alt•rnattves were judged to Meet tht objecttves of 
the p.·oject and were evaluated further:. 

ALTE~NATIYt •1 - Install an extractton well system at the Thomas Raymond 
Road stte. Pump the contaminated ground water 1fa a 
transfer pipe to the existing Verona Well Field air 
stripper. Dtscharye the treated water to the 8attle 
Creek. Rher. 

ALTERNATIVE 12 • Install a clay cap over the contaminated soil area. 

ALTERNATIVE 13 • In~tall 1 system of atr extraction wells tn the un$aturated 
zone to 1nduce 1 flow of ~ir through the sotl tn-sttu to 
remove the VOCs. 

ALTERNATIVE 14 • Install 1 piptng system and be~ conftguratton to allow 
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floodi~g of t~e cont~~fnated soil area wft~ unconta~fnate~ 
water. The clean water would infflt~ate into and percolate 
through t~e conta~fnated ~~fl. The V~Cs are was~ed frOM the 
soils into the ground water w~fc~ fs captured by the pu~fng 
systr~. 

ALT£RNATJVE 15- Excavate contt~f~ated scfls and dispose in an onsftf 
disposal facflft). 

ALT!RNATIYE 16- Excavate conta~fnated soils and transport to •n offstte 
facilt~ for disposal. 

Ground water pumpf~g and treatMent as described tn Alternative 1 is the only 
contaminated ground water option that w~s retained for detailed alternatives 
evaluation. The reason for thts ts that the site geology precludes t~e use 
of passive physical vertical barriers sfnce t~ only avatlahle natural 
confining unit ts 1 s~ale f'rm.tton located at a depth of 140 feet. • 
natural conff;,tng unit 1s needed to ltey the barrie,. into, at 1 deoth 
accessible by trenching equipment. The shale forM~tton·ts ton ~eD for tht 
trench excavation and backftllfng necessary for installation of 1 -erttcal 
barrier. 

Each of the rrmatnfng ft~e ~dial action alte~attves considered tnc1udes 
the ground water pu~ping and treatMent actions contained tn Alternative 1; 
the remaining alternatives differ priMarily in thetr approach to the 
contaminated soils at the site. 

Alternative 1: 

Alternative 1 is dtsfg~e~ to pump conta~intted ground wat-.r fr~ the Th~as 
Ray~nd Road site vicfnfty to t~e exfstfng air strf~per at the Verona w~11 
Ffeld. The sfte vicfnfty, n dtfir • ._d tn the section on Current Site Stetus, 
fnclu~es the area defined by the 1 x toS opb total VOCs conc•ntratfon 
contour shown on Ffgure CJ. Extending the ground water ou~fng syster~~ 
btyon~ the sfte boundaries to tncl~dt thfs area provides the following 
beneff ts: 

• About 68 oercent of the conta~fnant ~ss (3900 of 5700 t~tal 
pocm:ts, ste p. 6 abo·~t) tn the southern plume fs contafned 
wtthift thfs area. whfle only R oercent of the conta~fnant ~ss 
fs f:l the grounli water directly benflth the Raymond Roan fac11ftv 
property. 

• T~e ground water ~lu~ in thfs area fs contaf~ed in the san~ and 
gravel unft of the aquifer rather than the bedroc~. Sofl condftfons 
in thfs unit allow re1110val of cont.tmfn1nts •t 1 1110derat• pul'tpfng 
~at•. nowngradient of thfs ar~a. the plu~e mfgrates fnto the sand
Stone bedro<"k, which has ltn favorable pul!lpfrtg characterfstt:s. 

I 

A ~er of pu~fng schemes were analyzed durt~g the P~S. and tt was dtte~fned 
that 1 total pu"Ptng rat~ of 40~ gp~ wnu1~ produce the radtus of tnfluence 
necessary to contain and colle't the ht~hly conta~tnated groun~ water tn the 
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vicinity of t~~ sit~. An evaluation of ~igh!~ pu~pfnq rat!s i~dic~te1 th!t 
cleanur ti~ would not be ~!dur!d, ~!cau~e hioh!r ou~nfnq rates wou11 cause 
upward flow of unconta~;nat!d water f~~ t~e san~stone aquifer. Thfs would 
serve only to rtilute the contam;~at~d q~oun~ wate~ and inc~ease t~e vol~me 
of wate~ t~at 111ust be pul'tped to ~e1110ve the IIIISS of .:o.nta111inants. 

A pu~pfng rate of 400 g~n allows t~~ use of t~e exfsti"? a1r st~fppe~ at 
the Yerona Well Ffeld for water tr~at111ent, sfnce that syst~ ~4~ su'ffcfent 
unused treat~nt capacity to acco~date an addftt~nal 400 9P"'· The ~otion 
of tnstallfng a new 40:) 9P"' at~ st~fope,. at the ThoMas ~a.V~~tond Road site 
was conside,.ed. but ~as dropped when p,.e11mfnary cost fnforMitfon indicated 
that costs fo,. a new strfpo~r g~eatly exceed-.d the cost of 1 transfer pipe 
to t~e existi~~ a1r st~fpper at the Verona ~ell Field. 

During approxflllately the f1~st four weeks of operation of the q,.ound wate,. 
extractf~n sys~~~~~. t~e concent~atfon of VOCs 1~ the ground water ou"oe1 fr0111 
the T~onas Ray~nd Road sfte a~e expected to exceed levels :op~op~fate for 
rive~ disc~ar~e, even a~ter treatment fn t~e air strfooer. To or~vf~ 
ad~ftfonal treatment durfng this 1nftial high concentration perio~. ' 
te~orary qranular activated carbon syste~~~ will he installed UDSt~!am of 
the air stripper to reduce contaninant levels prfor to strtpp1~g. 

Sev@ral different t~tatnent metho~s are possible for treatfng 1roun~ water
contalllino~ted wit~ vohttle organfc CO"'pounds. T"'ese incl•Jdt chef!tfcal 
o•tdation, bfologfcal degradation, stfpofng with air and/or stea~. and 
granular ccttvate~ carbon a~sorotfon. In ~st C4ses where contat~~fnation ts 
lt~tted to VOCs the selectfon narrows qafckly to atr strtppfng or granular 
actfvated carbon adso~otfon. The other ~thods have been show~ t~ be either 
tneffrctfve or too costly for use 1n this tpolfcation. Since the opttmu~ 
gro•md wate,. ext~action rate of 400 CIT)"~ can be hand1ed at the e•1st1~g 
str1ooer, no caotta~ costs for tY"eatment are 1ncur~!d, which offers a clear 
cost a1vantage over carbon adsorptf~n IS 1 stand-alone technology. 

For thfs a1ternat1ve, sfniMel actfon would be take" tn response to the 
unsaturated zone soft conta~inatfon. Natural leac~ing fr~ rtf~ater fnfil
trttfort, end volattlfzatf~n to the at~sph~re will reduce vnc concentrations 
fn the uns~turated zone soils. 

Table 4 

Cost for Alternative • 1 
Ground Water Pumping 

Caoftal Cost 
Annual 0 I H 
Present Worth 

(3 yea,.s) 

n .~4A ,ooo 
s 40,000 
S1,404 ,MO 

The annual operatfJn and maintenance costs tnclu~e the estf .. ted costs for 
replacement, as needed, of t~e vapor phase carbon fn the emtssfon control 
syste"' usej ~ft~ the exfstfng afr st~foper. 

Afr strfppfn~ ts desfgnett to remove vncs frOI"' water by transferring the 

:_::a c..~ 
~ 
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contaminant mass from the water to an atr strea~. •·· I therefore use of thfs 
treatment method wf11 result tn a VOC atr emission. A vapor phase carbon 
adsor~tion (t.e •• Bes~ Available Control T~chnology. Syitem was installed 
as part of t~e IRH, to treat and control the VOC em•ssions from the air 
stripping of the purge water from th~ blocking well system. Region V's Atr 
~nagement Division s:aff has modeled the additional emissions resulting 
from treatment of Thomas Raymond Road ground water at the e~isttng air 
stripper. The present air stripper emissions were used as baseline conditions. 
and additive cancer risks as specified below were calculated for a number 
of operatin~ periods for the Thomas Raymond Road extraction well system. 

Additional Peak Cancer Risk 

Existing Verona Well Ffeld 
to-7 Air Stripper 1.1 X Baseline 

•Raymond Road ground water. Day 1 2.7 ~ to-7 

•Raymond Road ground water. 1st Month 3.1 X 1o-B 

Raymond Road ground water after 1st Month 2.6 X 1ij-7 

•ourtng the initial four weeks of operation. in addition to vapor-phase 
carbon adsorption a water-phase carbon adsorption system will be located 
upstream of the air st~tpper. 

The results of the modeling indicate that with continued use of vapor phase 
carbon adsorption control, the excess cancer risk due to VOC emtsstons does 
not exceed 1 x 10-6. 

Extraction well 15 (see Figure 9) would be located fn the area around Welt 
8·18, where t~e separate organic-phase liquid has been observed. An organic
phase recovery well would be installed adjacent to the extraction well to 
ca~ture any organic liquid floating on the water table. 

ALTERNATIVE 2: 

Alternative 2 consists ~T the fnstallatton of 1 clay surface cap over the 
area of contaminated sotls to reduce tnftltration fnto the contaminated 
soil fn the unsaturated zone. The ground water pumping and treatment scheme 
for this alternative is the same as that described for Alternative 1. 

The cap would be des1yned to reduce infiltration through the unsaturated 
zone by at least 90 percent, allowing approximately 1 inch per yelr of 
percolation. The effectiveness of a cap is a function of its ability to 
isolate the contaminant mass in the unsaturated zone soils frum rainfall 
infiltration, thereby reducing the mass of VOCs that is leached into the 
ground~ater. The cap would also restrict the release of VOCs to the 
atmosphere. 

20 
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Tabl~ s 
C0st for Alternativ~ 1 2 

Surface Cap 

Capital Cost 
Annual 0 & ~ 
Present Worth 

(3 years) 

$291.000 
s 19,000 
S324,000 

The rate at which contaminants are released to the yround water has an 
~ff~ct on the rate of ground water cleanup. Since the cap would dra~tica11y 
restrict leaching out of the unsaturat~d z~r.e tmmediat~ly, the reductior. of 
contaminant mass in the ground water would be relatively rapid. The mass 
of VOCs in the ground water would decreas~ to less than 100 lbs. in about 
one year. After 3 years the ground water concentration would level off at 
approximately 100 ppb. 

However, a critical fact in the capping alternative 1s that t~e mass of 
contaminants remaining in the unsaturated zone after three years would be 
virtually the entire 1700 1 os. of VOCs. In oth!r woriJs, capping does 
notniny to actually treat the soil contaminants. 

ALTERNATIVE 3: 

Alternative 3 ts designed to -educe the mass of contaminants tn the 
unsaturated zone by inducing a flow of air through the soil to volatilize 
tne contaminant~. Once volatilized the VOCs would be removed from the air 
stream by vapor phase activated carbon. 

An array of overl~pping air extraction wells, installed tn the unsaturated 
zone, would be connected by an airtight transfer line to a vacuum pu~p. 

Tabl~ 6 

Cost for Alternative 1 3 
Enhanced Volatilization 

Capital Cost 
Annual 0 & M • 
Present Worth 
( 3 years) 

$413,000 
0 

$413,000 

*Cost est1~ate 1s based on contractor start-up and operation of enhanced 
volatilization system. Esti~ate of vapor-phase carbon replacement cost 
for this system is included tn capital cost. 

In order to monitor the eff~cttveness of this treatment method, soil gas 
samples would be collected from the a~r extraction wells discharge ltn~. 
When soil gas samples show th~ concentration to be b~low detection limits, 
soil coies would be taken for analysis. 
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Alternative 3 is a systeM that essentially transfers the VOCs from the soil 
tJ the air. That air stream will be then treated with vapor-phase carbon 
adsorption prtor to discharge to the atmosphere. 

Based on the. a.va11abl~ operat 1 ng experience reported for this treatment 
method for VOCs. complete removal of contaminant mass from the unsaturated 
zone is expected to occur •ithin a year. Because this alter~ative will 
actually remove the VOCs from the soils in a relatively short time. 1n 
evaluating its impact on ground water cleanup it is considered functionally 
equivalent to excavation of the soil from the contaminated area. 

The reduction in ground water L~ncentration would be similar to that fo~ the 
surf1ce cap alternative. Within 3 y~ars. the ground water concentration 
would decrease to 100 pvb. 

The total mass of VOCs remaining would be controlled by t~e mass in the 
ground •ater. since the 1700 lbs ~f VOCs in the un~~turated zone are expected 
to be removed at the start of the enhanced volatiliz~tfon system. After 
1·1/2 years. the tctal mass of VOCs remafnfng would be approximately 100 lbs. 
(2 percent of the initial total mass of 5600 lbs). 

ALTERNATIVE 4: 

Alternative 4 fs desfgntd to reduce the level of contamination fn the 
unsaturated zone by washing th~ VOCs from the uniaturated zone \Oils into the 
ground water. Treatment would be ~rovi~ed by the ground water extractfon
systl!f!l. 

A number rf berms would be built over the contaminated soils forming encl~sed 
collection basins. Clean water would be pumped into each basin, ana allowed 
to percolate through the contaminated soil. As the clean water percolates 
through the 'ontaminated soil, the VOCs would be •washed" into the ground 
water which would be collected by the ground water extraction well system. 
Each benmed area would receive 100 inches of water each year. 

Table 7 

Cost for Alternative I 4 
Soil Washf ng 

Cap~tal Cost 
Annual 0 I M 
Present Worth 

( 3 years) 

ssa.ooo 
s 6,000 
S69,000 

It is anticipated that the ground water concentration would de:11ne more 
slowly for th1s alternat1~e than for others. Projections 1nd1cate that the 
ground water concentratto~ would reach 100 ppb after approximately 8 years. 
By 'omparison, under the natural recharge conditions in Alternative 1, the 
ground water concentration would reach 100 ppb after 5 years. 

22 
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' 
The benefit of rapidly leaching the YOCs out of the unsaturated zone tnto 
the ground water is realized in the total contaminant mass removed. The 
total mass remaining (soils and ground water) would be less than 100 lbs. 
(2 percent of the initial 5600 lbs) after 8 years. 

I 

ALTERNATIVE 5: 

Alternative 5 ts desiyned to reduce t~e leaching of contaminants from the 
unsaturated zone into the ground water by excavation and disposal of the 
contaminated soil in an onsite disposal facility. A double-lined landfill, 
cons1stent with the 1984 RCRA Amendments, would ~e constructed on or near 
the Thomas Raymcnd Road property. Any leachate collected from the landfill 
would be treated at the existin!: Verona Well Field ait· stripper. 

The volume of contaminate~ soil to be excavated is approximately 4,400 cubic 
yards. This 1s based on excavation of soil with a contaMinant concentration 
of 100 ppb. (See figure 10). The 100 opb level was selected because 
99 percent of the ~ass of VOCs in the unsaturated zone is within th~ 100 ppb 
contour. Soil would hav~ to be excavated at a 2:1 slope to prevent sidewall 
collapse of the excavated area; and excavation would be to the depth of the 
water table. At the 2:1 slope, an addit;onal 4900 cubic yards of uncontami
nated soi~ would also have to be excavated, resulting in a total of 9300 
cubic yards of soil requiring disposal in the onsite facility. 

Table 8 

Cost for Alternative , S 
Soil Excavttion with Onsite Disposal 

Capital Cost 
An"ual 0 I M 
Present Worth 

$1,632,000 
s 26,000 
$1,677 .ooo 

After construction the onsite landfill would requ·ire closure undt!r RCRA n 
a disposal facility. Ground water monitoring would be required at the site 
following closure. 

For this alternative, the total mass of VOCs remaining is a funcit1on of 
the mass in the ground water since the VOCs in the excavated soil are 
isolated iA the onsite landfill. The ground water conc~ntrat1on would 
decrease to 100 ppb after abo•Jt 3 years. After 1.5 _!tears the tot a 1 contam
inant mass remaf~fng (entirely fn gro~nd water) would be approximately 100 
lbs (2 percent of the tn~ttal total mass of 5600 lbs); however, 1700 lbs of 
YOCs would rematn onstte in the dtsposal facility. 

AL TERHATIVE 6: 

This alternative is similar to Alternative 5, with the exception that 
excavated soil would be transported to •~ ~ffsite disposal facility. Two 
potential disposal sttes that are being upgraded to comply with the RCRA
Amend~nt requirements for double-ltned containment have been tdentifted. 
The two sites are Wayne Was'e Ofsposal, Belleville, HI and fondessy 
Enterprises, Ore;on, OH. Wayne Waste is approxfm~tely 120 mtles from Battle 
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Creet. and Fon~essy fs 180 miles ~ay. For those haul distances. each 
truclt could be exp~cted to 111ake or.~ round trip per da.v. Assu"'ing 30 cuhfc/ 
yards per t~k load and a total excavated volume of q300 cubic yards of 
soil, approx~mdt~ly 300 truck loarts -ould be ne~!ssary to transoort the 
soils. 

Table 9 
Cost for Alterna~fve ~ ~ 

Soil ~xcavat1on with Offsite Oisp~sal 

Capital Cost 
Annual 0 & H • 
'resent Worth 

(3 years) 

S2 ,471,000 
s 0 
S2 ,471,000 

*Operation and Maintenance Costs for offsite disposal facility are 1nc1u~e~ 
fn initial disposal char9e. 

I~act on the ground water cleanup would be identical to that described for 
Alterndthe 5. 

SUtllfta ry : 

Each of the alternatives evaluated has the s~ groun~ ~ater extraction 
syst~ as described for Alternative 1. The difference between alternatives 
lies in the approach to t~e contaminate~ soils fn the unsaturated zone. 
Each of the soil alternatives would move the contaninants out of the unsatu
rated zone at different rates. The rate at which conta~inants leach fntn 
the groundwater has an effect on the rate of qroun~ water clean up. 

The effectfve"ess of each alternative can be evalu~ted based on the total 
.ass of VO~s re"'ainfng in the unsaturated soil zone and the groun~ water. 
The total VOC Mass re~ining 1n the syst~ with ti.e for each alternative 
fs plotted in Figure 11. Alternatives 3, 5 and 6 will remove the mass of 
contaminan~s fr~ the s1te .are quickly than the other alternatives. 
Alternative 4 1s the next 1110st effective. Alternative 1 would fnftfally 
reduce the total MISS of VO~s at the Sill!@ rate as Alternatfvt 4, because 
the r~val rate 1s controlle~ fn1tfallv by the large ~as' of Y~s in the 
ground water. Eventually, removal by Alternative 1 worsens, as t~e removal 
rate be~fns to bt controlled by the contaminant 111ass rf"'afnfng fn the 
unsaturate~ zone soils. 

Altern~tfves 1, 3 and 4 are the ~nly alternatives that result f" actual 
t-~at"'tnt of the YOCs fn t~e unsaturateJ zone. The VOCs are captured o" 
vapor-~hase ca~bon, and subsequently are incinerated during the •~tf~ated 
carbon regeneratton process. Alternatives 2, 5 and~ lre intet.t!ed to 
safely secura and fsolate t~e VOC conta~fnatfon, ~ut provfde no real treat
~nt. Alternative 2 isolates the conta~•nated soil fn place. Alternatives 
5 and 6 re~o~e and secure the conta~fnated soi1; one on the s1te property, 
•~d the nt~r at another loct~fon. 

25 
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Alternatives 2 a~d 5 would he the -ast complel alternatives to install. 
Construction of the onsite landfill would be difficult ~cause of the 
lt~fte~ area of the property. Installation of Alternatt~e 2 would be 
difficult due to the narrow range of clay MOisture content required to 
contruct an effective cap. 

Alternatives. '3, ~ ant1 fi w111 resu1t in air emissions of t:-tE VOCs. Volatile 
conta~fnants in -lternatfve 3 would be controlled as a single pofnt source 
emfssfon~ which would facilitate treat~nt. Alternatives 5 and 6 would 
r~sult in t~e uncontrolled release of VOC ~fssions during eKcavatfon. 

Alternatfwes 1, 2, ~an~ 6 are de~~strated tec~nologies. r.round water 
pu~fng and treat~nt have been used successfully in hazardous waste 
applications. Cnndftfons at the sfte are suitable for the use of ground 
water pu~fng. Long-term e·<perfence wit~ synthetic l'tfmbrane, douhle-11 ned 
landfills in hazardous was~e applications is 11•ited. However, this 6!s1gn 
ts considered to be state of the art and with proper cap ~afntenance, leachate 
production fs not expected. Lorg-terM experience with surface caps fn 
hazardous waste applications 1s limited. 

Alternatives 3 and 4 resprese~t innovative technologies. The enhanced 
volatflfzatfon process has been used tn some hazardous waste applfcatfons, 
but long term experience fn a variety of applications ts limited. 

Summary of Costs 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 

Canftal Cost,t 1,248,000 291,000 413,000 58,000 1,632,1)00 2,471,000 
Annual 0 & M, S 90,000 19,000 0 6,000 26,000 0 

Present Worth,S 1,400,000 324,000 413,000 69,000 1,677,000 2,471,000 
(3 years) 

Communitl Relations 

Copfes of the Phased F'easfbfltty Study (PF'S) were made available to tt,e 
c~nfty on June 17, 1~~~. Two locations served as repositories wfthfn 
the co~nity: ~attle Creek City Hall and Willard library. EP~ placed an 
ad\ertisement 1n the c~nfty's daily newspaper advi~1ng the public of the 
start o' th@ three week public c~nt period and schedule for 1 public 
Netfng. • 

The public ~tfng was held July 2, 1985 It the Battle Creek Cf~v Hall. 
Approximately 30 resident~ attended the ~~etfng. Representatives of the 
EPA, State tn~ local governments were present. The EPA Made 1 presentation 
that ~escrfbed the alternatives that had been evaluated tn the PF'S. In 
addition. EPA responded to general question! regarding the project. 

The only alternative that received an endorsement at the ~eting was 
Alternative 3, whfctt was supllorted b.Y thf C1ty. Several rtsfdents dfd not 
thfnk ~at three weeks was .an 1deqcate pt!rfod cf tflllt tn wh·!ch to review 
the prs. EPA agreed to eKtend the COMme"t ptrfod an additional two weeks. 
The re~pons~veness summary is attached to this summary. 
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Consistency With Other Envi~~nm•nta~ laws 

The NCP [40 CFR 300.68) establishes the process for determi~fng appropriate 
remedial act1pns at Superfund sites. As a general rule, EPA ~ill pursue 
remedies that meet the standards of applicatle or relevant Federal pJblic 
health or environmentJ1 laws. 

Other environmental hws which may be applicable or relevant to the reme
dial alter·n4tives e~alu!ted tn the PFS a~e the Resource Conservation and 
Recovery Act (RCRA) and the Clean Water Act. Since source control at the 
Thomas Raymond Road facility is the first oper•ble unit at the Verona Well 
Fteld stte, and does ~ot constitute the final remedy, the RCRA 40 CFR Part 
264 regulations for closure and ground water protection do not apply. 
Ftnal closure of t~e Thomas Raymond Road site, and the level of gro~nd water 
cleanup to be attained by the ~roposed ground wat'.r extraction syst.em will 
be evaluat~d in the final remedy operable unit. 

However, th• alternat~ves that incl~de excavation of contaminated sofls 
(Alternatives 5 & 6) constitute man•~--~nt of hazardous waste and conse
quently the technical standards for onstte and offsite landfill desfgn 
have been applied. 

All of the remedial alternatives considered include the extraction of 
contamtnat~d ground water from the Thomas Ray~nd Road stte, treatment at ~he 
existing Verona a.ir stripper, and discharge to the Battle Creek P.iver. The 
Clean water Act provfs1ons for regulatiny the discharge of wastewaurs are 
admirtist•red by the State through the National Pollutant Discharge Elimination 
System (NPOES) program. Under that program, the State establishes effluent 
dischar~e limits based on two different crfter1a: 1) ambient water quality, 
and 2) technology. Water quality based effluent 1 tm1ts are derived for 
each contaminant by reviewing acute and chronic toxicity data and then 
calculating allowable levels in the receiving stre•m. In addition, for 
toxfc pollutants. the best available technology economically achievable 
(BAT) must b~ used. For the tre~tment of VOC-contamtnated water atr strip
ping 1s considered as ~AT. 

The MOHR Toxic Chemical Evaluation Section has e~aluated the expected 
discharge from the Ver~na eir stripper and has proposed water quality based 
effluent l~its. Tne expected inttfal dtschar~e from the atr stripper 
would exceed these ~roposed water quality based effluent ltmtts. Therefore, 
during the 1nittal 4-week operating p~riod. 1 t~orary carbon adsorption 
sy~tem will be used to ~re-treat t~e 400 gpm flow from the Tnomas h''mond 
Road ground water extraction system. tn this way, the technical rE~utrements 
of the Clean Water Act for wastewater discharges will be met, since the 
discharge ~ill b~ treated with BAT. and meet ~ater quality based effluent 
lillfts. 

The present operation of the Verona atr strfpper results tn an afr tmtsstor 
of vocs: To control these emis~to~!. a vapor-phase carbon adsorption system 
was installed as part of the IRM. Region V's Atr Manag~nt Division has 
MOdeled the emission~ from the v,por-phas• carbon adsorption syst~ for 
the present operatfn~ conditions. and also after treatment of ground water 
from the Thomas Raymond Rood factl1ty 1s brgun. The excess cancer r1sk 
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presented by the existing air stripper operation ts 1.1 x 10·7. After 
treat111ent at the at r stripper of ground ••ter pumped from the ThOI"'as 'layr.•ond 
Road facility i5 started the risk will be 3.7 x to-7. The risk levels art 
consider~d ·acce~table, and do not re~resent a substanti•l thteat tu ~ublic 
healtn. 

Recommended Alternative 

lt is the rec~~nendation of thi~ docu~nt. based on the e~aluation of the 
cost and effectiveness o~ e4ch p~ooosed llternatfve, th~ comnents received 
from the public and the MONR, and State and Federal enviror.menta~ require
ments, that Altern1:ive 3, enhanced volati11zat1on be selected as th~ 
cost-effective alternative. 

The NCP proposed rule [40 CFR 300.68(1)(1)] states that th~ approp~i~te 
extent of remedy should ~ dete~mtned by the lead agency's selection of a 
cost-effective re.nedhl alternat~ve wnich et'fecthely mtt1g¥tes and mln';!ttzes 
threats to and ~rovides adequate protection of public h~~lth, welfare and 
the envtron~ent. The NCP fur·~er directs that •n select1n~ the appr~prfate 
extent of remedy, t~e lead agency sh~uld consider :o~t. technology, ~elfab•
lity, acmtntstrat1ve an~ other con~erns, and their r~levant effects on 
pub~lC hea~tl'l, welfare al'ld tt•- !nvironment (300.68(i)(2)). 

An operable unit, •n addition to meet!ng th~ require~nts of cost-effective
ness, mu!:.: also be CCinsistent wtth • final perrutnent re.'lltdy [300.68(d)(3)]. 

Table 10 provides summary information ~omparing the alternatives for these 
-:rtteria to permt: the selection of a •cost-effective alttri.attve• as 
defined in the NCP. 

Alth~ugh Alternattve 3 ts not the lowest cost alternative, ~~ provides an 
tncre!sed measure of •~vtronmental protection. Alte\nattv@ 3, along wtth 
Alternatives 1 and 4 are the only proposed altern•ttves ~hat actually 
remove and treat the contamination from the unsatur!ted zone; VOCs captured 
on liquid ana vapor-phase activated carbon are thermally destroyed during 
the regeneration process. 

I~lement~tton of Altern~t.tve 3 dces not require the physical r!moval of 
th~ contaMinated soil. Consequently, exposure of the puhltc to uncontrolled 
VOC emissions tn an urban setting, t~at .ould occur 1uring implementation 
of Alt~rnat1ves Sand 6 ~~ not 1 f~ctor. · 

Alternattie 3 does transfer the VOCs from the· iofl tn 1 concentrated form 
t~ dtfrerent media (i.e., air and water)~ however, the~e concentr~ted waste 
streams .-111 be controlled a!: po1nt source emhsio;ls, whtct. can be adequately 
treated prior to dtScharge to t:•e &tmosph!re and surfacr water. 

Alter~attve 3 r.ontainr tne followtng grou~dwdttr extraction system: 

• Insto'latton of nine yroundwater t.xtraction wells tn t~e vicinity 
of the Thomas Raymond Road f1ctlity. The totai groundwater pu~~ing 
rate would be 400 gpm. 

• Jnstailat1on of an 8-tnch diameter transfer ptpe wtt~ -n tn-11ne 
bnoster pump fr~n the extraction wells It Raymond Roed to the a1r 
stripper It the verona Well Fi~ (approximately one m1le). 
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• During the first • .eeks of operation, an activated carbon syst~ 
~uld be used to pretreat the 400 g~. ~f initially high concentra
tion water from Raymond Road, before treat~ent in the air stripper. 

The elements qf unsaturate~ zone soil treatment follow: 

• Installation of tiyht air extraction wells across the conta~tnated 
soil zone. 

• Installation of a vacuum pump an~ header pipin~ to evacuate 
the wells. The vacuum pump would discharge to a vapor phase 
carDon system prior to discharge to the atmosphere. 

The recommended action is considered a source control .easure as defined 
in Section 300.68(e) cf the NCP. The objective of the action is to treat 
the contaminants in the soil on the Thomas Ra~nd Road property, and 
•inimize continued migration of the highly contaminated ground water 
surroundin~ the stte. 

The capital cost estimate for Alternative 3 ts $1,660,000. The annual 
operation and maintenance costs for the first two years of operation would 
be. S90,000. After year two, the annual 0 & M costs would decrease to 
$46,000. The length of time that thts sysiem wtll operate wtll be deter
mined by the final remedy. 

Operation and Maintenance 

The operation and maintenance activities required for Alternative 3 art 
as follows: 

~outine inspection of an~ readings frOM tht air extraction vacuum pump and 
the vapor-phase carbon aa~orption system would be necessary. The •tr 
delivered from the air extrlction wells to tht carbon adsorption system 
would be monitored weekly for the first 3 months. Thereafter, ~nttortng of 
tne air would be monthly. 

Th~ effectiveness of the system would be dettrmtned by monthly monitoring of 
a penmanent soil gas sampling system. 

• Faci,ity inspection 

• Sampli~g and analysts 

• ,..tntenanct 

• Electric power 

• Vapor phase carbon replac~nt 

• O!gantcs dtspo~al 
Subtotal 

301 Contingency 
Total 

18,000 

6,000 

5,000 

30,000 

c,ooo 
s&9,ooo 
21,000 

S9o,ooo 
The above costs tnclude the 0 I M acttwttfts that would bt r~ufrtd for the 
ground water extraction system. 

*W*se!t 
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The groun1water extraction wells and also the aonftoring wells would 
~qufre sampli"9· The propose~ saMpling sche~ule is shown below: 

Sampling Schedule 

Perf od.' · Freouencv ' Sam!>les --
Pre-Operatf on Twfce 36 

Start-up - 2 W~ks Every 2 days 1'-6 

?. Weeks - 2 Months Weekly lC\8 

2 Months - 1st Year "tont.,ly 16l 

Year 1 - Completion Quarterly 72 

Changes tn thi~ schedule ~ig .. t be ~ade hased on the results of the ~nttoring. 
In addition tJ the water quality samoling. water level~ will he ~asure~ on 
the sa~ frequ~ncy at all the wells fn the sfte victnfty. 

Suoerfund .·espoMe act hi tf es can be dfvi delj into two phases for the purpos~~ 
of dete~tntng Fund tlfqibility: re~~fal actton and post-closure. ~nly· 
costs i"curred during the rem@dfal action phase are eligible for funding 
under Superfund. The remedial action phase may fnclude acttvfties that 
normally are considered operation and maintenance costs. for instance. fn 
cases where construction itself wfll not result 1n achfevfng cleanup ~oals. 
In general. the following crfterfa have been used to dtstfngufsh ~dial 
actfons fr~ post-closur~ actfvftfes: 

• R~dial actfons fnclude -.asures that control conta~fnatfon 
at or near the source of release. 

• Have 1 definable en~point based on contaminant le~~ls. and 
are of lfmfted duratfor. (usually less than 5 years). 

Cleanup with Enhanced Volatilization fs ~xpected to be comolete within 3 
years after the fnftfal contructfon fs c~let~d. T.,erefore. based on the 
criteria above the capital costs and 0 & M costs can be considered a neces
sary part.of the remedial actfon and are eligible for the Fund. 

Schedule 

Approve Rt-twUtdial ~ctfon (sfgn ROO) 

Award Superfund State Contract 
for Construction 

• Start Construction 

C~lete Construction 

32 
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Future Act 1 ons 

The remedial investt~ations at :he Thomas Solvent Raymond Road ~nd Annex 
hclltties h4ve been completed. A wo.-k plan for additional renedial 
ir.westi~ation activlties at the GTRR marshaling yard has been prepared. 
Oiscussions wtth GTRR will be initiated to determine their willingness to 
perform the tnvesti~ations. 

Additional feasibility studies will be compl!ted tn a series of operable 
un}ts. The next operaDle unit will address source control at the Thomas 
Solve;•t Annex and the GTRR mcs•·shal tng yard. After that operable unit is 
implemented, the final remedy for the well field itself will be evaluated. 
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Community Relations Responsiveness S~ry 
Verona Well Field 

Thomas Solvent Raymond Road 
Operable Unit _ 

This •community Relations Responsiveness Summary• documents citizens con
cerns a"d issues raised during the public comment period on the phased 
feasibil~ty study (PFS) for source control remedial action at the Thomas 
Solvent Company's {Thomas) Raymond Road facility. 

Conc2rns Raised During the Comment Period 

The PFS was completed on June 17, 1984. Copies of the PFS were made 
available to the community on the same day. A public meeting was held at 
the Battle Creek City Hall on July 2, 1984 to present the PFS and solicit 
public comment. The public comment perfod was nriginally scheduled to 
close July 8, 1984. but in response to public comment the deadline was 
extended to July 20, 1985. 

Approximately 30 residents attended tne public meeting. Aft~r the Agency's 
presentation, 6 attendees asked questions and provided comments regarding
the proposed alternatives. The Agtncy subsequently received 10 written 
statements reyarding the proposed remedial action alternatives. Written 
c~nts include letters from a public interest 9roup, and several area 
residents. The following discussions address the most prevalent concerns 
expressed by the commentators. Where similar comments have been receiv~d 
on the same topic, the comments have been summarized and paraphrased to 
identify the specific issue. The tntent has been to present the full range 
of topics and details of the overall comments without lengthJ repetition. 

Questions and comments offered during the comment period were in two main 
categories: 

• General comments 

• C~nts relating to specific technical issues. 

GENERAL COMMENTS 

Issue: Length of Public Comment Period 

Many of the area residents have stated that a 3-week public comment is an 
inadequate ti~~ fn which to review the phased feasibility study. 

1. Comment: The feastbfltty report is betng presented for public 
comment with far too short a period for review. An extension 
of the deadline to July 20, 1985 ts requested. 
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2. Response: There appeared to have been some confusion on the part 
of several residents, as to when the public comment had officially 
started. A number of residents, in thefr written comments indicated 
that ,the tt~ period of July 2 - July 8, 1185 was insufficient. That 
part~cular time period referenced, marks the length of time from 
the date of the public ~eettng to the end of the comment period. 
In fact, however, the official comment period had started two weeks 
earlier on June 17, 1985. 

A public notice, announcing the start of the comment period on June 
17, 1985, and also, the locations where reports would be available 
for review, appeared as an advertisement in the Battle Creek Enquirer 
on June 5, 1985. Also at an tnfonmal small group meeting held with 
area residents on the night of June 13, 1985, the remedial proje(t 
manager indicated to those in attendance that the phased feasibility 
study would be available for their review on June 17, 1985. 

However, at the request of a resident at the publfc meeting, u.s. 
EPA e~tended the comment period (from July 8 to July 20) to allow 
the public more time to review the phased feasibility study. 

Region V EPA follows a procedure for community relations and publit 
involvement that is set forth in federal Superfund guidance. The 
National Oil and Hazardous Substance Contingency Plan (NCP), which 
contains the regulations for implementing the Superfund law, says-
• ••• response personnel should to the extent practicable, ••• be 
sensitive to local comm~ntty concerns (tn accordance with applicable 
guidance).• [Subpart F 300.61] The guidance is contained in 
·c~untty Relations in Superfund: A Handbook.• 

According to the guidance, a minimum 3-week public comm~nt period 
on the feasibility study .ust precede the selection of an alter
native. This guidance applies to all Superfund sftes, and w4s not 
applied arbitrarily to the Verona Well Field site. 

Issue: Evacuation Plan 

A number of area residents have asked about plans for the safety of 
re~idents during the clean-up. 

Con~~~ent: Has EPA prepared an evacuation plan for relocation of 
area resident during the remedial act~~n? 

Res~onse: The need for an evacuation plan will be a~dressed 
dur ng preparation of the construction site health and safety 
plan. Im~iementation of the Enhanced Yolatizat1on alternative 
does not require the physical removal of the contaminated 
soil. Construction w111 be limited to the i~stallation of 
ground water and air extraction wells. The necessary connection 
piping will be installed below ground. As a result of remedial 
actfon VOCs from the soil will be transferred from the contami
nated sotl to different media (i.e., air and water); however. 
t~ese waste streams will b@ controlled !~ point source emissions, 
which cau be adequately treated pr1or to discharge to the 
atmosphere and surface water. 

35 
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COMMENTS ON SPECIFIC TECHNICAL ISSUES 

lss~e: Treatment of Excavated Soils 
' . 

The com~ent was made that the phased feasibility study did not 
ade~uately e~aluate technnlo~ies for treating (decontaminating) 
excavated soils ~r~or to disposal in a landfill. 

Comment: Excavation for treatment should not have been eliminated 
from consideration in the phased feasibility study. 

Response: Technologies for treating excavated sotls we~~ c~nsfdered 
in the ~hased feasibility st~dy during technology screening. The 
technologies available for treatment of excavated soils are simil•r 
to those tor treatment of soils tn-place. In addition, excavated 
soils can be thermally treated by incineration. 

Generally speaking, the advantages of excavating s~ils prior to 
treatment over in-place treatment are that~ 1) trettn~nt takes place 
in process equipment, where the environment can be bettir contr~lled. 
2) better mixing of contaminants and reactive agen~$ can be achieved, 

.and 3) treatment can be more easily ~ertfied. The ~FS co~sidered 
soi1 washtng, drying, chemical degradation, biologicai de~radatjon 
and incineration. 

At many sites. there may be some treatment effectiveness benefits 
to washing soils after excavation as opposed to in·pl4ce treatment 
due to better control of the treatment process. HGwever. for the 
homogenous soils at the Thomas Solvent's Raymond Road facil1ty. 
tn-place treatment w111 result tn a stmtlar degree of contaminan~ 
removal as treatment after excav5t1on. Chemical and biological 
degradation were eliminated from further consideration, becayse the 
breakdown products of the chlorinated hydrocarbons are themselves 
toaic compounds. 

C~nt: A properly run in~tnerator ts not ~ubJect to the cr1ttctsms 
leveled against chemical and biological degradation, namely failure 
~o effectively remove contaminants and dangerous after-products. 

Response: I~cfneratfon will destroy organic contaminants like 
those present tn the sotls at the Raymond Road site. Howev~r. 
there fs limited off-sfte tncfnerator capacity nationwide, for the 
treatment of contaminated sotls. Considering off-site incinerator 
capacities. and scheduling coordination with other users of the 
incinerator facilities, off.s1te incineration of the excavated soil 
could be expected to take years to complete. 

Another consideration is the amount of aux111ary fuel required to 
incinerate soil. Wastes with a heatfng value of 4,000 to s.coo 
Btu/lb generally do not require additional fuel to sust5in 
combustion. Since the soils at the site are primarily sands and 
gravels. they would provide little combustible material for fueling 
fncineratfon. The cost of fuel o11 necessary to heat up the soils 
and maintain desired tncfneratfon temperatures would Make this 
alte~natfve prohtb1t1vely expensive. 

36 
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Comment: The PFS gfves fmplfcft approval for incineration. since 
it is the recycling method used for granular activated carbon. 

Re onse: Incineration of excavation soils varies from the thermal 
egrodation process used to regenerate activated ca~Dcn; the goal, 

removal of volatile contaminants is achieved via both methods. The 
process of regenerating activated carbon drives off the adsorbed 
contaminants which are then treated tn •~ after burner and reacti
vates the carbon for reuse. This system concentrates and con~olf
dates the contaminants for efficient, timely and cost-effective 
destruction, with no end product for disposal. 

Soil tncineratton wfth the same destruction removal efficiency 
requires extremely high temperatures for substential soil volume, 
resulting in much greater energy expenditures and generates waste 
•aterial which requires controlled disposal. 

Comment: A description of t~e organic phase liquid observed at 
the stte would be appropriate. 

Res~onse: The separate organic phase liquid was first discovered. 
on ebruary 10, 1984 during sampling by u.s. EPA of monitoring well 
8-18. The major chemical constituents of thfs otgantc phase liquid 
are as follows: 

acetone 
2·butanone 
1,2-dichloroethane 
1.1.1 trichloroethane 
trt chloroeth.vl ene 
tetrachloroethylene 
carbon tetrachloride 
benzene 
toluene 
ethyl benzene 
o-xyl~ne 

2.6 grams/liter 
0.5 • 
1.1 • 

30.7 • 
44.3 • 
56.2 grams/liter 
0.9 grams/liter 
1.2 • 

48.2 • 
7.8 • 

13.3 • 

The organic phase liquid is ltmtt2d in extent to the erea in the 
vJcintty of monitoring well 8-18. Based on the results of vertical 
sampling in the area, it ippears thet the organic phese liquid 
originates from a high concentration suspension of the solvents 
tn the capillary frtnge between the unsaturated and saturated zones • 
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C~nt: If VOCs are dangerous in the water, why should they be 
less danyerous in the air? 

Respgnse: The contaminated groundwater from the Thomas Raym?nd 
~oa~ facility will be pumped from the site to the exiting verona 
air stripper for tr~atment. The objective uf ground water treatment 
by air stripping is to transfer the VOCs from the contaminated 
yroundwater into an air stream. The exiting air stream emissi~~s 
from the air stripper will be controlled by a vapor-p.la~e carbon 
adsorption system. 

The Air Management Division, Region V, EPA has ~odelled the expected 
air emissions from the Verona air stripper after ground water 
pumping from Raymond Road begins, and calculated the excess cancer 
risk attributable to these emissions. The analysts has assumed 
that 90 percent removal of VOCs can be achieved with vapor-phased 
carbon adsorption. 

In order to establish baseline conditions, the risk from inhalation 
due to the current operat1on of the Verona air stripper was 
determined. Based on the expected emission rate from the air 
stripper for different periods during the operation of the Thomas 
Raymond Road pumping system, the air dispersion model calculated 
the peak VOC concentration and ~lso the loca:ton downwfnd where 
the peak concentration will occur. The peak rtsk fr~ the ongoing 
air stripping is 1.1 x 10-1 (approximately 1 in 10,000,000) ~t a 
point 160 to 180 meters last ~f the air stripper. This means that 
a person breathing the air at the peak concentration location, for 
a 70 year lifetime would have a 1 in 10,000,000 add1t1onal risk of 
contracting cancer. 

The introduction of groundwater froa the Thomas Raymond Road site 
for tre4tment at the atr stripper r~presents an addtttontl rtsk 
tnat must be accou"ted for. 

The concentration of the ground water delivered from the Raymond 
Road pumping sy~tem can be characterized for three distinct ~~~rating 
periods: 1) first day's .operati~n. 2) ftrst month's, and 3} after 
the first .onth. The additive peak cancer risks from inhalatton of 
.. tsstons from the atr stripper durtng these operating periods 
were calculated. The estimated peak risk ts 2.7 x 10-1 during the 
first day, 3.1 x 1o-8 for the first month and 2.6 x lo-7 after the 
first •onth until completion of the project. 

These calculated health rtsks are e•tremely conservative 1n that, 
they assume the ground water concentration for the applicable day 
or days would exist for 70 years. The cumulative •averaie• lifetime 
cancer rtsk has been est1mated to be 3.7 x to-7. As a gu1aeline 

.for rfsk management related to Superfund actions, u.s. EPA has 
"detenm1ned that excess cancer risks resulting from proposed cleanups 

should not exceed 1 1 x 10·6 (1 tn 1.000,000) risk. The 3.7 x to-7 
risk prese~ted by •ir emfssfons from the Verona air stripper during 
the Thomas Ray~ond Road cleanup are considered acceptable, and do 
not repres~nt a substantial threat to public health. 

i 
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Ca.ment: Landfills have been demonstrated not to work. 

Response: Transferring waste from one site to another ts also 1 
conc,r~ of the u.s. EPA. The most rec!nt policy on offs1te land
fills 1s meant to assure that future problems wtll not artse at 
such lanjftlli. New landfill tells must be specially constructed 
with a double liner tnd double leachate collection system. Offstte 
disposal f6ciltties •ust be cnecked for compliance with current 
u.s. EPA regulations before any Superfund waste can be disposed of 
at the factlity. 

Comparison of the performance of existing landfills to new double
lined RCRA-penmitted facilities ts not valid. Until rectntly, 
existing facilities have be•n accepting high concentrations of 
liquid wastes. The 1984 Amendments to RC~A have banned landfilltng 
of liquid hazardous wastes. Leachate generated at 1 facility con
tainin9 these types of liquid wastes •ay contain elevated concen
trations of contaminants. D~uble-ltned cells are the state-of-the 
-art 1n landfill design and, with proper cap maintenance, leachate 
productio~ is not expected. 

comme~t: What data already exist concerning the effectiveness o~ 
•enhanced• volatilization? 

Response: The enhanced volatilization process has been used suc
cessfully in a number of hazardous waste ~pplicat1onsi however, 
long-term experience 1n 1 variety of s1tuat1ons fs limited. u.s. 
EPA reco~ntzes t~at this process is &ppropr1ately classified &s 
innovative technology. However, this process has been successfully 
used to recover YOCs from soils conta•tnated by leaking underground 
storage tanks. Terra Yac, Inc •• one of the fi~ developing this 
new technology has reported the recov~ry of carbon tetrachloride, 
methylene chloride, hexane, acetone, Methanol &nd gasoline in ap~11-
cations tn a ~artety of hydrogeolo~ical settings. 

It is important tl recognize that the cleanup of the Thomas Raymond 
Road facility will not rely on the ~se of enhanced wolatiltzatton 
as a stand-&lone technology. The ground water pump and treat system 
wtl~ capture and ~reat tht conta.inated ground water tn the vtc1n1ty 
of the Ra~nd Road stte. If no further response action were 
taken beyor.d groun~ water pumping and treatm~nt. the mass of VOCs 
tn the unsaturated zone soils would ewentually bt r~ved as a 
result of the natural recharge resulting from normal rainfall. The 
contaminants would be leached tnto the ground water, where t~ey 
would be contained by the ground water extraction system and treated 
at the Verona atr stripper. However, remedial action for VOC 
contamination of ground water is a long-ter. operation. When a 
considerable amount of ,1ntamtnatton re~tns tn the unsaturated 
~zone, continued contaminAnt transport to the ground water by 
percolation wtll extend the tide for cleanup to be achftved. u.s. 
EPA is recommending the use cf e~hanced vol&ttlization tn conjunction 
with ground water pumptng tn an tffort to shorten the ti~ for cleanup. 
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